Introduction
The Solanaceae family includes a number of cultivated plants, with potato (Solanum tuberosum L.), tomato (S. lycopersicum L.) and eggplant (S. melongena L.) as the most widespread species (Food and Agriculture Organization of the United Nations, n.d.). The total production of those three crops in 2016 was 605 million tonnes (Food and Agriculture Organization of the United Nations, n.d.). They are very popular ingredients of daily meals and they contribute many nutrients (e.g. minerals and vitamins) to the human diet. However, in addition to beneficial phytochemicals, they also produce a wide range of non-nutritive secondary metabolites, such as glycoalkaloids (GAs) -heterocyclic molecules that defend plants against phytopathogens. They are biologically active compounds capable of disrupting cell membranes, binding cholesterol and inhibiting acetylcholinesterase. Glycoalkaloids consist of two structural components: hydrophilic carbohydrate moiety is attached to the 3-OH group of the hydrophobic nitrogen-containing 27-carbon skeleton of cholestane (aglycone) via glycosidic bond. The main representatives of this compounds are: solanine and chaconine in potato plants, solamargine and solasonine in eggplant, and tomatine in the tomato (Friedman, 2002 (Friedman, , 2006 Milner et al., 2011) . Numerous reports indicate that consumption of foods rich in GAs may result in gastrointestinal complaints (vomiting, diarrhea), nervous disorders (visual disturbances and disorientation) and, in extreme cases, even death (Milner et al., 2011; Smith, Roddick, & Jones, 1996; Sucha & Tomsik, 2016) . Therefore, due to the high consumption of solanaceous plants, it is important to determine the amount of these compounds in food.
Materials and Methods
The aim of the study was to confirm the structure of main GAs in edible parts of potato, tomato and eggplant, and to perform their quantitative analysis. The study covered edible parts (fruits and tubers) of 11 plant lines, including five lines of tomato, two eggplant cultivars and four potato varieties obtained from the local market. Compounds were extracted from homogenized test material (2 g), inoculated with a known amount of internal standard, using aqueous acetic acid solution. Extracts were then purified by partitioning in a butanol-water mixture. Isolated GA fraction was subjected to acidic hydrolysis and liberated aglycones were converted into less polar and more volatile derivatives with N-methyl-N-(trimethylsilyl)trifluoroacetamide (MSTFA) and trifluoroacetic anhydride (TFAA). Identification and quantitative analysis were performed using gas chromatography coupled to mass spectrometry (GC-MS).
Results
The analysis of the tested material revealed that in edible parts of tomato, eggplant and potato, only GAs known as characteristic for a given species are present. Tomatidine was identified as an aglycone of tomatine in tomato fruits, the common aglycone of solanine and chaconine (solanidine) was found in potato tubers, and solasodine released from solasonine and solamargine was present in eggplant fruits. The total concentration of GAs in fruits and tubers varied in the broad range depending on the plant species. The lowest GA content was determined in tomatoes (0.41-2.22 mg kg -1 fresh weight (FW)), while the highest in potatoes (16.45-48 .94 mg kg -1 FW). Large differences were found between eggplant varieties (1.78-36.36 mg kg -1 FW).
Discussion
The use of gas chromatography coupled to mass spectrometry (GC-MS) after two-step derivatization allowed to identify and quantify main steroidal glycoalkaloids of tomato, eggplant and potato fruits and tubers. Tomato fruits, when compared to edible parts of other species, are characterized by much lower glycoalkaloid content due to the presence of enzymes which readily metabolize tomatine during fruit maturation (Friedman, 2002) . The differences in concentration within a single species may depend on the plant accession, environmental factors, storage and cultivation techniques. Determined steroidal glycoalkaloid contents did not exceed the generally accepted safety limit of the total of 200 mg glycoalkaloids per kg FW, therefore they do not cause any toxicological hazard in plant lines studied by Milner and others (Milner et al., 2011) .
